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Abstract: The scope of this paper is to present the initial steps in the implementation of a traffic light control system
using PLC & SCADA”. The SCADA with PLC logic ladder is used for monitoring the system and helps in
improving public transport services that also improve traffic guidance. The system developed by setting the
appropriate duration for the traffic signals to react accordingly. The critical timing operation is required to be carried
out under the existence of heavy traffic conditions. The system for traffic control system must contain low power
consumption, low project cost, increases safety. The PLC checks the status of the sensors. The system resolution is
dependent on the output provided by the sensors, then PLC checks the priorities and then provide output signal to
the traffic light poles for ON or OFF the red, yellow or green lights and ON time is dependent on the specific
priorities. The new timing scheme that was implemented promises an improvement in the current traffic light system
and this system is feasible, affordable and ready to be implemented especially during peak hours, off hours and
pedestrians. The PLC checks the status of the sensors. The system resolution is depend on the output provided by
the sensors, Then PLC checks the priorities and then provide output signal to the traffic lights poles for ON or OFF
the Red, yellow or Green lights and ON time is depend on the specific priorities. The roads are opened in that
manner that east road, west road, north road and then south road is open.
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LINTRODUCTION

Traffic load is highly dependent on parameters such as time, day, season, weather and unpredictable situations
such as accidents, special events or construction activities. If these parameters are not taken into account, the traffic
control system will create bottlenecks and delays. A traffic control system that solves these problems by
continuously sensing and monitoring traffic conditions and adjusting the timing of traffic lights according to the
actual traffic load is called an intelligent traffic control system. Traffic signals have strengths and weaknesses that
must be considered when deciding whether to install them. Signal intersections can reduce delay for side road traffic
and reduce the occurrence of collisions by turning traffic and cross traffic. But they may also cause delay for traffic
on the main road, and often increase rear-end collisions by up to 50%. Since right-angled and turn-against-traffic
collisions are more likely to result in injuries, this is often an acceptable trade-off. A variety of different control
systems are used to accomplish this, ranging from simple clockwork mechanisms to sophisticated computerized
control and coordination systems that self-adjust to minimize delay to people using the road. We need to understand
the function of traffic signals so that we can improve driving habits by controlling the speed in order to reduce the
number of associated traffic accidents. Themore number of drivers who know about the operation of traffic signals,
the less frustrated they are going to be while waiting for the lights to change. The main aim in designing and
developing of the Intelligent Traffic Signal Simulator is to reduce the waiting time of each lane of the cars and also
to maximize the total number of cars that can cross an intersection given the mathematical function to calculate the
waiting time. The Intelligent Traffic signal Control System consists of three important parts. The first part is the
PLC controller and second part is hardware. These usually comprise of red, yellow, and green lights. The third part
is the sensor. The sensors check the presence of vehicles.

Il. WHAT ISPLC?

A Programmable Logic Controller (PLC) is industrial computer control systems that continuously monitors the
state of input devices and make decisions based upon a custom program to control the state of output devices. It is
designed for multiple inputs and output arrangements, extended temperature ranges, immunity to electrical noise,
and resistance to vibration and impact. Almost any production process can greatly enhance using this type of control
system, the biggest benefit in using a PLC is the ability to change and replicate the operation or process while
collecting and communicating vital information. Another advantage of a PLC is that it is modular ie. you can mix
and match the types of input and output devices to best suit your application. A programmable logic controller
(PLC), or programmable.
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PLC BLOCK DIAGRAM
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I1l. SOFTWARE USED:

Introduction to Logix Pro Lab
This is a self-paced lab that will introduce the student to the Logix Pro PLC Simulator software. In this lab the
student will

a) Install Logix Pro Create a new project

b) Select a simulator panel

c) Enter several rungs of ladder logic including branches

d) Simulate going online with the PLC and running a program
e) Learn how the simulator I/ O interacts with the program code
f) discover some of the quarks to avoid when using

Logix Pro

PREREQUIS ITIES

« Hands-on experience with Windows 2000, Windows XP or Windows Vista
« Successfully completed the Introduction to RS Logix 500 lab

Completing this lab teaches the student how to:

Start the Logix Pro software

Change simulation

Change the switch type in the I/0 simulator panel

Enter rungs of ladder logic

Download a project file to the simulated PLC

Run the PLC program

Adjust scan time

Understand I/O interaction, XIC/XI10 contacts, OTE coils.
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IV. TERMINOLOGY:

SENSOR:

A sensor is a device that converts a physical condition into an electrical signal for use by the PLC. Sensors are
connected to the input of a PLC. A pushbutton is one example of a sensor that is connected to the PLC input. An
electtn%al signal is sent from the pushbutton to the PLC indicating the condition (open/ closed) of the pushbutton
contacts
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Figure.2. push button contacts

ACTUATOR:
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Actuators convert an electrical signal from the PLC into a physical condition. Actuators are connected to the PLC
output. A motor starter is one example of an actuator that is connected to the PLC output. Depending on the output

PLC signal the motor starter will either start or stop the motor
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Figure.3.the motor

SWITCHES:

NO=Normally open (open = open circuit=not creating a path for the current)

NC = Normally closed (closed = short circuit = creating a path
for the current)
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Figure.4. Switches:

TIMER:
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Timers are an electronics devices used to to provide time delay at different conditions and situations. Range of

timer in logix pro varies from 0-255. In accordance with PLC there are three types of timers-
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Counter are electronics devices used for counting positive as well as negative transition 0 to 1 and 1 to 0. There
are three types of counter-

o Up counter
. Down counter
o Up-Down counter

Up counter- It is an electronics device which is used to count only positive transition. To make it excited we will
provide interrupted supply to its input terminal. After achieving preset value it will become excited. To make it
normal we provide continuous supply to its reset supply.

Down counter - it is an electronics device used to count only negative transition. To make it excited we will provide
intrupted power supply to its input terminal. After achieving reset value it gets excited.

V.RESULT AND ANALYSIS:

Ladder Diagram:

It is a graphical programming language, initially programmed with simple contacts that simulate the opening and
closing of relays. Ladder Logic programming has been expanded to include functions such as Counters, Timers,
shift registers and math operations. Ladder logic is a method of drawing electrical logic schematics. It is now a
graphical language very popular for programming Programmable Logic Controllers (PLCs). The name is based on
the observation that programs in this language resemble ladders, with two vertical "rails™ and a series of horizontal
"rungs" between them. A program in ladder logic, also called a ladder diagram.

140 141 B3040
00 | ] f =
Start Stop Bit
B3040
e R
— =
ot
B3040 T4 DM B3 )
oo q E q E Saaerioay Chat it BN ]
Bit Fila #NT O
Blask OO03aFh —C W O
Lvat oz
Contral RE:.0
Langth 10
Positicn o
B3040 T&: /DN T R
v | = Tirnar Cn Calay BN
Bit iy T4:0 . -
Tima Easa 0.1 I
Froamt 40
Aomumn X7
141 o2
on3 - E “REET
Stop Ressat all Traffio Lights
RGO POS
CRESD
Rarat Porition
o4 CEND |

VI. CONCLUSION:

This method will help reduce congestion on roads and would help in coping with accidents as the heavy vehicles
and light vehicles will be in different lanes. Resultantly, a solution to a much critical problem of traffic congestion
and fatal accidents is possible using this system. Thus the proposed system would make our roads a safer place
to travel. An intelligent traffic light system had successfully been designed and developed. The sensors were
interfaced with Lab PLC Module. This interface is synchronized with the whole process of the traffic system. This
prototype can easily be implemented in real life situations. Increasing the number of sensors to detect the presence
of vehicles can further enhance the design of the traffic light system. Another room of improvement is to have
the infrared sensors replaced with an imaging system/camera system so that it has a wide range of detection
capabilities, which can be enhanced and ventured into a perfect traffic system
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